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Objectives: 

Basic anatomy, to identify: 

° Structures that make tha anterior abdominal wall. 

° Origins, insertions and actions of the muscles of the anterior 
abdominal wall. 

° Blood supply and innervation of the anterior abdominal 
wall. 

° Boundaries and contents of the ingiunal canal. 

Surface anatomy, to define: 

° The 9 regions of the anterior abdominal wall. 

Clinical anatomy, to define: 

° Liposuction. 

° Surgical incisions. 

° Caput medusae. 

° Hernia. 
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Think about this 


• Nadir is 22-year-old house officer, 
he was attending his first day in 
the hospital after graduation when 
the senior doctor asked him to 
write down the operation sheet 
for several surgeries done at that 
morning, he faced some difficulties 
in the following: 


Last updated: May 2013 Hosam Eldeen Elsadig MBBS, M.Sc. 


3 




By the end of this lecture, try to 
answer these questions about 
the previous story: 

1. What are the nine areas dividing the 
anterior abdominal wall in surface anatomy? 

2. Mention the suitable incision for the 
following surgical operations: 

A. Appendectomy. 

B. Cholecystectomy. 

C. Cesarean Section. 

3. Mention the site of the pain in the following 
conditions: 

A. Appendicitis. 

B. Cholecystitis. 
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Introduction: Lecture's map 


•Anterior abdominal 
wall. 

•Inguinal canal. 
•Hernia. 
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Anterior abdominal wall 

• Skin. 

• Superficial fascia: 

° Fatty layer. 

° Membranous layer. 

• Muscles: 

° External oblique. 

° Internal oblique. 

° Transversus abdominis. 

• Transversalis fascia. 

• Peritoneum. 
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Surface anatomy: the 9 regions 


• The abdomen is divided 
into 9 regions by 4 lines: 

• Horizontal (two lines): 

°The subcostal plane. 

°The intertubercular plane. 

• Vertical (two lines): 

°The midclavicular lines. 
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The horizontal planes 


• The subcostal plane: 

° Is immediately inferior 
to the costal margins, 
which places it at the 
lower border of the 
costal cartilage of rib X 
and passes posteriorly 
through the body of 
vertebra LIN . 

• The intertubercular 

plane: 

° Connects the tubercles 
of the iliac crests, and 
passes through the 
body of vertebra LV. 


Subcostal plane 

Midclavicular planes 
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The Vertical planes 


• The midclavicular 

lines pass: 

° From the midpoint 
of the clavicles 
inferiorly 

° To a point midway 
between the 

anterior superior 
iliac spine and pubic 
symphysis 
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Key for planes: 

A. Xiphisternal pane B. Transpytoric pane C. Subcostal pane D. SupacristP plane 
E. Transtubenajlar pane F. Interspnous plane G. Pubic crest plane 

Key for nine regions of the abdomen: 

1. Right hypochondrium. 2. Epgaslric 3. Left hypochondriim. 4. Right lumbar 
5. CentrPi'imbilical 6. Left lumbar 7. Right iliac lossa 8. Siijrapubictrypogastnum 
9. Left fiac fossa 

© Elsevier Ltd 2005. Standring: Gray’s Anatomy 39e - www.graysanatomyonline.com 
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Clinical note: Liposuction 

• It is a surgical method for 
removing unwanted 

subcutaneous fat using a 
percutaneously placed suction 
tube and high vacuum 
pressure. The tubes are 
inserted sub-dermally through 
small skin incisions. 
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Superficial fascia 
(Membranous layer) 
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Clinical note: fluids leak deep 
_to the membranous la yer, 

• Deep to Membranous layer is a 
potential space where fluid may 
accumulate (e.g., urine from a 
ruptured urethra). Fluids cannot 
spread inferiorly into the thigh 
because the membranous layer 
fuses with the deep fascia of the 
thigh (fascia lata). 
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Muscles of the anterior abdominal wall 



External 
oblique {cut) 


External ^ 
oblique 

Internal oblique 


Transverse 

abdominal 


Internal oblique (attachments out) 


Rectus 

sheath 

(anterior 

layer) 


Internal 

oblique’ 


Quadratus 

lumborum 


Rectus Inguinal 
abdominis ligament 
Rectus abdominis 
(tendinous intersection) 


.Inguinal ligament 


Attachment of external 
oblique (cut) to iliac crest 


Image from: Moore, Keith L.; Dailey, Arthur F, Clinically Oriented Anatomy, 5 th Ed. Lippincott Williams & Wilkins; 2006. 
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Latiss*nus dorsi muscle 


External oblique muscle 


Linea aJba 


Anterior superior iliac spine 



Abdominal part of 
pectoralls major muscle 


External oblique muscle 


— Aponeurosis of external oblique 


Inguinal ligament 
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External oblique muscle 



Origin 

Insertion 

Function 

The outer 
surfaces of the 
lower eight 
ribs 

(ribsVto XII) 

Lateral lip of 
iliac crest. 
Aponeurosis 
ending in linea 
alba 

Both muscles flex 
trunk. 

Each muscle bends 
trunk to same side. 
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Internal oblique muscle 

External oblique muscle- 

Rectus abdominis muscle- 

Tendinous titer section- 


Pyranndalis muscle 



Posterior wall of rectus sheath 

- Internal oblique muscle 

- Arcuate line 

— Transversalis fascia 

— Unea alba 
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Internal Oblique muscle 


Origin 

Insertion 

Function 

Thoracolumbar 

m • 

1 djvl €jL% 

Iliac crest 
Lateral two- 
thirds of inguinal 
ligament. 

Inferior border of 
the lower three or 
four ribs. 
Aponeurosis 
ending in linea 
alba. 

Pubic crest and 
pectineal line. 

Both muscles 
flex trunk. 
Each muscle 
bends trunk and 
turns anterior 
part of 
abdomen to 
same side 
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Transversus abdominis 
muscle 



T10 nerve 

— T12 nerve 

— Iliohypogastric nerve (LI) 

— Ilio-inguinal nerve (LI) 
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Transversus Abdominis muscle 


Origin 

Insertion 

Function 

Thoracolumbar fascia. 
Medial lip of iliac crest, 
lateral one-third of 
inguinal ligament, 
costal cartilages lower 
six ribs (ribsVII to XII) 

Aponeurosis 
ending in linea 
alba. 

Pubic crest. 
Pectineal line. 

Compress es 
abdominal 

contents 
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Rectus abdominis muscle 


External oblique muscle 

Rectus abdominis muscle 
Tendinous ntef section- 


Pyranudalis muscle 



Posterior wall of rectus sheath 

- Internal oblique muscle 

- Arcuate line 

— Transversalis fascia 

— Unea alba 
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Rectus Abdominis muscle 


Origin 

Insertion 

Function 

Pubic crest. 
Pubic tubercle. 
Pubic symphysis 

Costal cartilages of 
ribs V to VII. 
Xiphoid process 

Flexes vertebral 
column. 
Tenses 

abdominal wall 
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Rectus sheath 


Linea alba Rectus abdominis 

External oblique 
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Clinical note: surgical incisions 




Paramedian incision. 

Pararectus incision. 

Midline incision. 

Transrectus incision. 

Transverse incision. 

Suprapubic (Pfannenstiel) incisions. 

The subcostal (Kocher) incision. 

Muscle splitting or gridiron or 
McBurney's incision. 
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Arteries of the 
anterior 
abdominal 
wall 



10th posterior 
intercoslat a. 

External oblique m 

11th posterior 
intercostal a. 

Internal oblique m. 

Subcostal a. 
Transverse 
abdominal m. 

Inferior epigastric t, 

Deep circumflex 
iliac a. 

Superficial 
epigastric a. 

Superficial 
circumflex iliac a 

External iliac a. 


Femoral a. 


Musculophrenic 


Superior 
epigastric a. 


Transversalis fascia 


Image from: Moore, Keith L.; Dailey, Arthur F, Clinically Oriented Anatomy, 5 th Ed. Lippincott Williams & Wilkins; 2006. 
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Clinical note: caput medusae 


• In cases of portal vein obstruction, the 
superficial veins around the umbilicus 
and the paraumbilical veins become 
grossly distended. 

• The distended subcutaneous veins 
radiate out from the umbilicus, 
producing in severe cases the clinical 
picture referred to as: caput medusae. 
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Lecture's map 


•Anterior abdominal 
wall. 

•Inguinal canal. 
•Hernia. 
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INGUINAL 

CANAL 


Inguinal: word origin: Latin inguinalis, 
from inguen, inguin-, groin. 







Boundaries 


Anterior wall: 

° External oblique muscle. 

Posterior wall: 

° Fascia transvesalis. 

Roof : 

° Conjoint tendon: internal oblique 
transvesus abdominis. 

Floor : 

° Inguinal ligament. 
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Anterior wall 


External Clique muscle 
Ariterw supers iliac spue 

Inguinal ligament 


Femoral artery and vein 



Aponeurosis of external oblique 

Superficial inguinal nng 
Spermatic cord 


© Elsevier, Drake et al: Gray's Anatomy for Students • www.studentconsult.com 

Last updated: May 2013 Hosam Eldeen Elsadig MBBS, M.Sc. 


32 

























Superficial Ingiunal Ring 


External oblique 


Anterior superior 
iliac spine 


Aponeurosis of 
external oblique 



Inguinal 


Lacunar ligament 

Pubic tubercle 


Femoral artery and vein 
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Contents of the inguinal canal 

• The spermatic cord in men. 

• The round ligament of the 
uterus in women. 

• The ilio-inguinal nerve (LI) 
in both (males and females) 
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Course of the spermatic cord 


• Superficial 
inguinal ring. 

• Inguinal canal. 

• Deep ingunal ri 

• Pelvic cavity. 


Linea alba 


Anterior superior 
iliac spine 


Deep inguinal ring 


Superficial 
inguinal rmg 



External oblique muscle 
Aponeurosis of external oblique 


i — inguinal ligament 


Spermatic cord 
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Deep inguinal ring 
(posterior view for 
the anterior 
abdominal wall) 


Rectus abdominis muscle 


Inguinal triangle 


Superficial inguinal rmg 


Lacunar ligament 
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Descend of the testes 


Internal 
inguinal 
ring . 

Iiuruin.il 
canal — 


External 
inguinal 
ring ^ 



Abdominal 


Inguinal 


Prescrotal 
(prepubic) 


Normal position 
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Parietal peritoneum Extrapeotooeal fascia 


Trartsve* salts fascia 



i 

t 
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Formation of the spermatic cord 



Cremaster ic vessels 
Ductus deferens 


Parietal peritoneum 

Extraperitoneai fascia 

fascia 


External oblique 
aponeurosis 


Internal oblique muscle 
Transversus abdominis muscle 


Artery to ductus 
Inferior epigastric vessels 


Conjoint tendon 


External oblique 
aponeurosis 


Deep inguinal nng 
Superficial inguinal ring 


External spermatic fascia 
Cremasteric fascia 
Internal spermatic fascia 
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Spermatic cord : contents 

1. The ductus deferens. 

2. The artery to ductus deferens (from the inferior 
vesical artery). 

3 . The testicular artery (from the abdominal aorta). 

4 . The pampiniform plexus of veins (testicular veins). 

5 . The cremasteric artery and vein (small vessels 
associated with the cremasteric fascia). 

6. The genital branch of the genitofemoral nerve 
(innervation to the cremasteric muscle). 

7 . Sympathetic and visceral afferent nerve fibers. 

8. Lymphatics. 

9 . Remnants of the processus vaginalis. 
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Inguinal canal (video) 

"Video from: Abraham's et al , McMinn clinical atlas. 










_1_ 

Spermatic cord (video) 

"Video from: Abraham's et al , McMinn clinical atlas. 
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Image from: Moore, Keith L.; Dailey, Arthur F, Clinically Oriented Anatomy, 5 th Ed. Lippincott Williams & Wilkins; 2006. 
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Lecture's map 


•Anterior abdominal 
wall. 

• Inguinal canal. 

•Hernia. 
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o 


HERNIA 
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HERNIA 


• Protrusion of viscus or part 
of it through an abnormal 
opening (or weakness) in it's 
containing sac. 
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Types of hernias 



j • Inguinal (80%): 

° Direct. 

° Indirect (60 - 70 %). 

• Femoral 

• Umbilical. 

• Epigastric. 

• Spigelian. 

• Lumbar. 

• Incisional. 
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Characters of hernia 


•Sac (peritoneum, in case 
of ingiunal hernia): 

° Body. 

°Neck. 

•Contents. 

•Coverings. 
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Parietal peritoneum 


Inferior ep«gastnc vessels 

Deep nguinal ring 

Extraper itoriea I 
fascia 


DIRECT 

INGUINAL 

HERNIA 


Conjoint tendon 


Peritoneal bulge 



Superficial inguinal ring 


Testis 
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Inguinal Hernia 


Inguinal Hernia 


DIRECT 

INGUINAL 

HERNIA 
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Defective 

inguinal 

canal 


INDIRECT 
INGUINAL | 

HERNIA ' 


Herniated 
loop of 
intestine 


Abdomen 



^ — 



— Abdominal 
wall 

Inguinal 

canal 


Spermatic 

cord 


Scrotum 
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Comparison 



Indirect inguinal herina 

Direct inguinal herina 

Predominant 

Sex 

Males 

Females 

Predominant 

Age 

Children and young adults 

Old people 

Predisposing 

factors 

Patency of processus vaginalis 

Weakness of anterior 
abdominal wall in 
inguinal triangle 

Frequency 

More common (two thirds to three 
quarters) of inguinal hernias 

Less common (one third 
to one quarter) 

Course 

Through inguinal canal 

Through abdominal wall 

Coverings 

Peritoneum of persistent processus 
vaginalis plus all three fascial 
coverings of cord/round ligament 

Peritoneum plus 
transversalis fascia 
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Summary: Lecture's map 


| •Anterior abdominal 
wall. 

• Inguinal canal. 
Hernia. 
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Please try to answer the following question: 


• Where is the site of pain in the 
abdomen patient with 
appendicitis: 

A. Right hypochondrium. 

B. Epigastric. 

C. Right iliac fossa. 

D. Left lumbar. 

E. Suprapubic. 
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Please try to answer the following question: 


• Which one of the following is NOT 
part of the spermatic cord: 

A. The ductus deferens. 

B. The testicular artery. 

C. The ilioingiunal nerve. 

D. The pampiniform plexus of veins. 

E. The genital branch of the genitofemoral 
nerve. 
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Please try to answer the following question: 

• The floor of the ingiunal 
canal is formed by: 

A. External oblique muscle. 

B. Fascia transversal is. 

C. Inguinal ligament. 

D. Conjoint tendon. 

E. Rectus sheath. 
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